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Introduction Biomass burning source signatures Wildfire NEMRs
e The NASA SEAC*RS mission was flown in late summer 2013 and focused on the southeast US (Fig. 1). e Biomass burning is identified by enhancements of combustion tracers such as CO, HCN, ethene, e Work to calculate NEMRs and EFs for the compounds measured by UCl is on-going. Here we present
e The UC Irvine group collected 2818 whole air samples RO benzene and n-!outa.ne (|.:ig.S. 5, .6) ;f\nd by hydrocarbon ratio§ (Fig. 3). In principle the ratio of selected NEMRs for compounds measured by UCI during Flight 1 (WF 1-2).
aboard the NASA DC-8 aircraft during 21 flights (Fig. 2). ﬂ’*)? | hydrocarbon pairs with similar lifetimes is preserved as the air mass ages. 2000 . oo 0o
Each air sample was analyzed at UC Irvine using e j-Pentane is a tracer for gasoline evaporation. The i-pentane/n-pentane ratio is roughly 0.5 for 200 | B M :  Avg bkgd ; |
multi-column gas chromatography for 70 compounds: 4 biomass burning?, 0.9 for natural gas emissions2, and 3.8 for gasoline evaporation? (Fig. 3). a : 18 800 Plume (WF1-2) L] o
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- Methane (CH,) - 8 Organic nitrates | N benzene/propane ratio was roughly 1.0 for biomass burning and 0.007 for oil and gas sources. 1000 F 1 2 3 . o 401
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+ S N [ (plume: 0.74-3.01 km; bkgd: 0.37-3.10 km). (Right) NEMR calculations using n-butane as an example.
O - : ©® 6004+
& ¥ | = g
qu__; 500 1 ? /, ‘TX Ship Channel 1 400 L .‘ * . _ TX Ship Channel ol e
= s slope 0.5 . & Y
: . N’ Agricultural fire NEMRs
c | B Aug 6 slope 0.4 ' ¥ " "Urban CA
; A T LA o @S, _
i 0 500 1000 1500 2000 2000 4000 6000 8000 10000 12000 2000 | 00 T
g n-Pentane (pptv) Propane pptv : . 400f ;
: 1500 > 2 : ‘ E
5 - ARG _ T 3 = S s0f . ]
R e T e e Figure 3. Hydrocarbon ratios encountered for different sources during the SEAC*RS mission. = 1000 | S % 200 i s ]
Figure 2. Field operations aboard the NASA DC-8 aircraft d S : = 5 T ;
500 [ 3 < 100 ¢ Avg Bkgd ]
C < 4 f. e, ® . E E E E F . Plume (AG13-16)
Fires sampled during SEAC’RS Definitions: NEMR, EnR, ER, !
40000 CO (ppbv)
[ 210 I .
> 53 3 gl % : = Varaln : . -
Table 1. Agricultural fires (AG) and wildfires (WF) purposely sampled by the DC-8 during SEAC*RS. Excess mixing ratio of species X: AX = X, me — Xpigq (d€Creases with plume age due to dilution™) = 30000 | > 5 of ]
e Normalized excess mixing ratio (NEMR) or enhancement ratio (EnR): AX/AY (Y is a reference species) a : g @ : :
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e Emission factor (EF): g of X released per kg of fuel burned : 5 0T ;
WE-01 OR 41.41 123.63 1: Aug 6 1250 ppb Forks Complex fire * Yokelson et al. (AMT, 2013) caution that changes in the composition of background air as the plume dilutes can affect the NEMR. Sﬁé - AR < 00: ........ SRR TS 1.;00
WE-02 OR 41.87 123.80 1: Aug 6 2436 ppb  Big Windy Complex fire | Day of Year (Sep 23, 2013) CO excess (pob)
WE-03 CO 3821 103.71 5: Aug 16 310 ppb Colorado fite e Here NEMRS we.re calculated using CO.as the reference cpmpound. DACOM CO data were available for ’
WF-04a  ID/WY 4451 104.43 6: Aug 19 392 ppb Wyoming fire all flights considered here except Flight 1. For that flight we use UCI CO data, which agree with Figure 6. (Left) Mixing ratios of CO and ethene for Agricultural Fires 13-16, flown on Sept. 23, 2013 (UCI
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WF-04b  KS 37.76  99.11 6: Aug 19 408 ppb 7-10 smoke layers DACOM to within 10% (Fig. 4). EFs will be calculated in on-going work. did not sample AG-12). The smoke and background samples were collected at similar altitudes within
WEF-05 CA 38.15 119.92 9: Aug 26 6031 ppb Rim fire; well-mixed plume e Excess mixing ratios in the fire plumes were calculated by subtracting off the average background the planetary boundary layer (0.38-1.21 km). (Right) NEMR calculations using n-butane as an example.
o, CA/MT  46.66 113.64 10: Aug 27 968 ppb Aged Rim fire; ID/MT fires mixing ratio from each plume mixing ratio, as in Simpson et al. (ACP, 2011). Linear fits to the excess
AG-01 MO 36.83 8971 14: Sep 6 860 ppb Single pass (source=> d/wind) mixing ratio plots were forced through zero to give the NEMR (Figs. 5, 6). Table 2. Wildfire and agricultural fire NEMRs for selected UClI compounds measured during SEAC*RS.
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P PP Plep Figure 4. CO mixing ratios measured by UCI and DACOM during SEAC*RS flights that encountered fires. AG:13-16 n-Butane 5 d 39 113+ 25 216+ 114 476 (2.52 +0.10) x 10°*
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